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Bar AS this Memoir forms a necessary appendage to Mr. Millar's invaluable Monograph on the 


UN PS cat? 


MEMOIR 


ON THE 


PENTACRINUS EUROPXZUS. 


‘Ir is well known to every intelligent Zoologist, that there are many animals 
amongst the inferior orders (the invertebrata) so imperfectly understood, as to 
create a wish for more complete details from such naturalists as may be fortunate 
enough to have the opportunity of gratifying so laudable a desire : of this descrip- 
tion, is the Genus which constitutes the subject of the present memoir, than which, 
none has been less understood, more the subject of dispute, or of which a due 
knowledge could be more acceptable to the Natural Historian, the Geologist, 
or the Philosopher; being of intense interest in a double point of view, viz. 
Ist. because it appears to belong to the existing race of animals which people the 
bottom of the ocean ; and 2dly, because the fossil remains of congenerous animals, 
are amongst the most numerous, varied, and curious, with which the secondary 
rocks of the crust of our globe abound, under the denomination of Encrinites or 
Stone-lily’s, Pentacrinites, Entrochites, Trochites, Astroites or Star-stones, St. 
Cuthbert’s-beads, Fairy-beads, Screw-stones, &c. | 


That we should have remained ignorant of the real nature of these curious and 
beautiful animals until the present time, is to be imputed to the very few speci- 
mens of the only known recent species that have been taken up to their having 
been invariably broken off above their attachment to the rocks to their not 
having been submitted to any competent naturalist in their living state, and to 
their having been sent to Europe as dried specimens: Had any of them been sent 
home from their native site (the West Indies) preserved in spirits, this memoir 
would only have had for its object, to point out a new species, and not the 
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higher aim, of demonstrating the remarkable peculiarities in structure of the 
Crinoidea, as the family has been named by Mr. Millar, in his late very elabo- 
rate and valuable monograph on this tribe of animals. 


If we take a slight view of the variety of opinions which these animals have 
given rise to, we find, that Lister, Ray, and others, considered them as belonging 
to the vegetable kingdom ; Linnzeus regarded them as corals ; Walch, Lamarck, 
&c. as free polypiferous animals, crawling on the bottom of the ocean, and hence 
related to the Pennatulz : Those who have most nearly approximated the truth, 
believed them to be stipitate animals, attached by their stems to the rocks, and 
more nearly related to the Asterias or Star-fish ; of this number, are Parkinson, 
Cuvier, Latreille, and more particularly Mr. Millar, in the work above alluded to. 


To reconcile opinions from such authorities so opposed to each other, and to 
banish conjecture, it must appear strange that no person endeavoured during so 
long a period as upwards of half a century to acquire a perfect knowledge of the 
animal, by a direct search in those places from whence they were first obtained : 
There can scarcely be a doubt but success would attend any attempt of this kind 
properly made, a little outside the ordinary anchorage ground in most of the 
West India Islands, from whence they might be sent home preserved in weak 
spirits, or a nearly saturated solution of salt, for the inspection of the curious 
and competent Naturalist. 


The West Indian species, (Pentacrinus Caput Medusz) and that which is the 
subject of the present memoir, are the only existing species hitherto discovered ; 
the first of these, is an animal of considerable size, its jointed stem thicker than 
a Swan’s quill rising to the height of several feet, and the spread of its arms 
being equal to a span ; the latter on the contrary, is probably the smallest of the 
tribe, not exceeding when full grown three quarters of an inch in height, and 
slender in proportion ; it is from this circumstance no doubt, that it has hither- 
to escaped the prying eyes of our more industrious domestic Naturalists. This 
paucity of living species, does not extend to the fossil Crinoidea, which present 
a great variety, not only of species, but of genera, for a distinct knowledge of 
which we are principally indebted to the comprehensive and luminous Mono- 
graph of Mr. Millar. 
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The animal under consideration furnishes the following results, viz. Ist, That 
it is a stipitate asterias, most nearly related to Comatula; elevated by a calca- 
reous articulated stem, permanently attached hy its basis, and supporting the 
stellate arms and body of the animal at Its apex. 2ndly, That the arms have 
their principal ramifications likewise composed of calcareous joints, and support 
a double row of fleshy tentacula all along their inner sides. 3dly, That the 
body of the animal, is not so simple as has been supposed, but is provided witha 
distinct central opening for the mouth, and another lateral one for the anus. 
4thly, That the arms are the last part of the animal evolved, —— extend- 
ing and ramifying from their apices, 


In proceeding to describe the animal more at large, no use will be made of the 
terms, vertebree, ribs, intercostals, scapula, hands, fingers, &c. taken from the 
more perfect or vertebrated animals, and as employed by Parkinson, Millar, &c. 
because it is presumed, that the use of such terms must lead to erroneous ideas 
of their nature and structure ; indeed it may be laid down as a general rule, that 
terms taken from the vertebrated animals, can never be justly, or with any pro- 
priety applied to the parts of the invertebrated animals, and more particularly to 
the inferior Orders, as of Mollusca, Radiata, Vermes, &c: Where dissection points 
out a similarity of structure, and an internal bony skeleton of phosphate of lime, 
as in the Classes, Mammalia, Aves, Amphibia, &c., the relation of the parts is 
more or less obvious, and the analogy seldom difficult to trace; even in the 
Insecta and Crustacea, some few points of analogy may still be perceived, but 
when we descend further in the scale of being, although the use of some of their 
parts may be thus conjectured, all analogy in structure, and in the relation of 
parts entirely disappears. In the following description therefore, every thing 
will be embraced under the heads, 1, Basis —2, Pedicle — 3, Auxiliary side 
arms— 4, Perisome* —5, Arms — 6, Tentacula — 7, Body. 


This new pentacrinus, I find to correspond with the characters assigned to the 
solid fabric of this genus by Mr. Millar, with the exception perhaps, of the 
pedicle, which is so fine, as to render it difficult to pronounce as to its being 
round or angular ; if it is really of the former shape, which is probable, it would 


* From peri about and soma body; the calcareous plates surrounding the body and giving origin to the arms. 
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render necessary an amended character of the genus, or the signification of the 
generic title to be modified.* This.variation in the figure of the stem, having 
been observed to occur in the genera Cyathocrinites, and Platycrinites, it would 
appear to be a circumstance of too trival a nature to enter into the generic dis- 
tinction ; the same may be observed of the cavity within the stem, (erroneously 
called the alimentary canal) its being round or pentangular, constituting the 
only difference between Mr. Millar’s genera of Actinocrinites and Rhodocrinites. 


The Basis by which the animal is permanently fixed to various species of 
Coralines, consists of an expanded and slightly convex calcareous disk or shield, 
of a round or oval shape, closely applied by the whole of its under surface to the 
bodies on which it grows, and sending out from a depression or pit in the middle 
of its upper surface the pedicle or stem. In one instance, a single disk was ob- 
served to give origin to two. stems, probably resulting from the union of two 
originally separate embryos. This basis would appear to be that part of the 
animal which is first developed and perfected. 


The Pedicle or Stem is nearly filiform, being but slightly incrassated towards 
its upper end ; it is composed of a variable number of joints, (about 24 in full- 
grown specimens) which are shorter as they approach its upper part, until they 
present the appearance of mere rings or plates immediately adjoining the body 
of the animal, so that it is here, probably, that the succession of articulations are 
formed which add to the encreasing length of the stem, as the animal advances 
in its growth ; that the joints are not all so formed however, is evident, from the 
principal part of the divisions of the stem being distinguishable, when the whole 
animal is still of a gelatinous consistence. The whole of the stem, is invested 
by a continuous delicate membrane, as indeed, are all the osseous parts of the 
animal, which binds them together, and furnishes the requisite support to the 
muscular system, which their motions lead us to suppose they must necessarily 
possess, and which is probably no other, than what presents itself under the ap- 
pearance of a gelatinous, translucent substance, interposed between this interior 
membrane and the ossicula. Whether the stem of this species is provided with 
an internal central canal, has not been determined, but as it can no longer be 


@ «Nomina generica cuntraria Speciei alicui sui generis mala sunt.” Linn. Crit. Bot, 
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considered as the intestinal canal in those species in which it is evident, it will 
probably be found calculated to convey the requisite nourishment to the internal 
part of the stem,.and to give the necessary space for an internal muscular layer ; 
thus Parkinson speaking of the Pentacrinus Caput-Meduse, says that this cavity 
‘would appear to be filled by a membraneous, nervous, or filamentous tissue.” 
The animal possesses the power of bending or inclining the stem freely in every 
direction, and what is more remarkable, of twisting it up into a short spiral, and 
that, with a considerable degree of vivacity, a kind of movement that has not 
been noticed except in the Vorticellz. 


Auxiliary Side Arms : In this species there is but a single row of these, which 
arise from the sides of the uppermost joint of the stem, and are placed opposite 
to the arms of the animal ; each of them is composed of about 10 joints, the 
terminal one being formed into a kind of hook, these when erect rise as high 
as the bifurcation of the arms, and from the manner in which they are jointed 
together are incapable of any other motion than that of rolling inwards, or rather 
downwards upon themselves, or in Botanical language they are revolute, by which 
means, and their hooked extremity, they can serve no other purpose, than that 
of fixing the body of the animal, by coiling themselves around the corallines, 
&c. amongst which it resides. 


The Perisome ; from the small size of the animal, it is not easy to determine 
whether the upper ring or joint of the stem does not more properly belong to this 
part, to which it serves as a basis ; the Perisome itself crowns the stem, surrounds 
the body of the animal, and serves as the basis or support of the arms:* It is 
composed of a single series of five ossicula or bony plates, of considerable thick- 
ness, of a wedge shape, having the broadest end uppermost, which is distinctly 
notched for the articulation of the first joint of the arms. 


The Arms which are five in number, are joined to the apices of the pieces which 
constitute the Perisome, each of them bifurcating from the second joint, so as to 
represent a star with ten rays; these branchings or divisions of the arms, are 


* The five small scales which forms the Pelvis, as it has been called in Pentacrinus Caput Meduse, probably exist, 
but are too minute to admit of being easily demonstrated. — The Perisome as above, corresponds with Mr. Millar's first 
Costals, which by a reference to his Genera of Poteriocrinites, Cyathocrinites, Platycrinites and Marsupites, evidently 
rather appertain to the body than to the arms, 
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composed of a single series of solid calcareous joints, about 24 in number, dinsi- 
nishing gradually ia thickness from their origin upwards; at either side they ap- 
pear fringed with soft tentacula, which are jointed, capable of considerable con- 
traction and extension and of being moved in every direction; these tentacula 
arise from the opposite sides of the divisions, or branches of the arms, in an al- 
ternate order, and when highly magnified appear to be themselves furnished with 
capitate cilia, alternately placed along their sides. It is these arms, composed of 
numerous joints, and fringed with tentacula, which give to the Crinoidea such 
a beautiful appearance; at one time, spreading outwards like the petals of a 
flower, at another, rolled inwards over the mouth of the animal like an expand- 
ing bud: From their structure and movements, it can hardly be doubted, that 
they serve to seize upon, and convey to the mouth, whatever has been destined 
for its food, and which probably consists in every minute animal its powers 
enable it to overcome. 


In some of the more advanced specimens, which were subsequently obtained, 
the arms appear to bifurcate a second and a third time, or more, at or near to 
their apices, gaining at the same time a row of dark coloured spots along each 
side, and a deeper tint of sulphur yellow, especially towards their extremities. 


The Body, which bears no distant resemblance to a mediar, is lodged within 
the cavity formed by the ossicula of the perisome and the basil joints of the 
arms, appearing to be intimately connected with both ; its apex presents a cen- 
tral opening or mouth, formed by five petal-like valves, which possess the power- 
of expanding, or of folding down closely, so as to shut up the mouth; within 
these valves when expanded, several soft tentacula present themselves, similar 
in structure with the tentacula of the arms: the most remarkable part of its 
structure however, consists in the existence of a distinct termination to the ali- 
mentary canal, which perforating the side of the body, below the insertion of the 
valves of the mouth, ends in a tubular opening of considerable size, and capable 
of a very remarkable degree of elongation, being at times as conspicuous in this 
respect, as it is at others difficult to discern. This unlooked for peculiarity, new 
as relates to the Asterias, not only throws a light on the structure of the Crinoi- 
dea, and Blastoidea, but has been the means of leading to the discovery of a 
similar structure in the animals. of the genus Comatula. 


hd 
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Having gone sufficiently in detail into the structure of this new animal, it re- 
mains to notice the observations which have been made upon its growth; and 
although it has not been possible to do this, “‘ ab ovo,” it must afford a sensible 
gratification to every philosophic mind, that from the specimens already obtained, 
we can trace its evolution and progress through so considerable a portion of its 
existence, as to throw a very satisfactory light upon the subject. 


The smallest specimens observed, did not exceed one-eighth of an inch in height ; 
in this stage, the animal resembles a little club, fixed by an expanded basis, and 
giving exit at its apex to a few pellucid tentacula; no other part of the solid 
fabric is observable but an indistinct appearance of the perisome. In those 
specimens which have made a little more progress, together with the elongation 
of the pedicle or stem, its joints begin to make their appearance, the body ac- 
quires a larger size, and brownish tint, from a grosser food ; the tentacula of the 
mouth protrude in a greater degree, and move slowly in various directions: In 
others still more advanced, the joints of the stem become quite obvious, from 
their opacity and white colour, and the base of the future arms, as well as the 
auxiliary side arms, are rendered palpable. The arms from this period lengthen 
apace from their bifurcation, and have superadded to them, a double range of 
transparent, jointed tentacula, so that the animal begins to put on a more perfect 
appearance; and now for some time, merely acquires a somewhat greater size, 
and an extension of its arms, which although they solidify from their origin up- 
wards, remain pellucid and thick at their apices, where elongation, evolution, 
and the secretion of calcareous matter is gradually going on. 


As observed above, specimens were subsequently found in which the arms 
again bifurcated, at or near to their extremities, a second and even a third time, 
and which were fully three-quarters of an inch in height, and the expansion of 
their arms nearly three-eighths of an inch. Some of these more lately discovered 
specimens, seemed to explain a circumstance noticed by Mr. Millar in re- 
gard to Pentacrinus Caput Meduse, viz. the occasional inequality of the arms ; 
as they had sometimes one, and at others two or more arms, considerably 
shorter than the rest, without any appearance to warrant the idea of their having 
been broken offand reproduced ; so that the power of their being able to reproduce 
lost parts, although probable, remains to be proved. 
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- From these observations connected with the growth of this animal, and by | 
which it appears to present itself at various stages of its progress under consi- 
derable diversity of form, Naturalists may learn to avoid the unnecessary mul- 
tiplication of the genera and species of the Crinoidea, by giving undue weight 
and consideration to characters, originating in the progressive evolution of in- 
dividual species, and which are consequently ofa transitory, and delusive nature. 


- Thus then, by the fortunate discovery of this minute Pentacrinus, we gain a 
more complete and precise idea of these animals, than all the specimens of the 
comparatively gigantic Pentacrinus Caput Medusz have been able to impart, 
not to mention the fossils of this tribe, which could never afford a just idea of 
their nature, from the total destruction of all their soft parts in the process of 
lapidification, and the uniformly closed position of the arms. It is now placed 
beyond doubt, that they are stipitate Asterize, or Star-fish, differing however, from 
all the known genera and species, but certainly most nearly related to the genus 
first instituted by Dr. Leach, under the name of Alecto, and subsequently pub- 
lished by Mons. Lamarck, under that more generally adopted of Comatula, and of 
which the Asterias Decacnemos of Pennant, is the most familiar example. Mr. 
Millar seems to have been the first person who justly appreciated this relation- 
ship, from a minute comparison between this last animal, and those of his genus 
Pentacrinus, but as he had no opportunity of consulting any other than dried 
specimens of Comatula, he has allowed me to anticipate him in another remark- 
able discovery, viz. that in common with the Crinoidea, this also possesses a dis- 
tinct termination to the alimentary canal, in connexion with another curious 
fact, that the body of the Comatula, when the animal is kept in a small quantity 
of Sea-water, is soon detached entire and perfect from the cavity in which it is 
lodged, and in this state, might be mistaken for an animal of a very different 
tribe ; as few naturalists seem to be acquainted with Muller’s genus of Mammaria, 
it may be suspected that this fact, above alluded to, may have given rise to an. 
error onthe part of that distinguished Natural Historian, particularly as the la- 
teral opening is generally much more prominent than the central one or mouth :* 
For a representation of the body of Comatula, thus thrown off, see platé 2 fig. 
3, 4, 5, which I first observed and figured, under the impression that it wasa 


*The above circumstances regarding the Comattla, appear to be further important, in throwing a light on Dr. 
Bigsby’s fossil radiata, described and figured in the second volume, Zoological Journal, page 318, plate XI. fig. 5. which 
probably has been the body of some large species of Comatula, or a congenerous animal ; the Jateral opening, considered 
by Mr. Sowerby as the mouth, being no doubt the anal aperture in a retracted state, the oral most probably occupied 
the same central position as in all the other Asteria. 
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peculiar animal related to Mammaria. Whether the body thus detached, is 
capable of living any time in this separate state, or of reproducing its arms, &c. 
remains to be ascertained. . 


Although there is reason to presume that the major part of the fossil Crinoidea, 


were formed after the above type, yet it appears extremely probable, that some ~ 


of them might approach the other genera of the Asterias, particularly the Eury- 
ale, and Ophiura of Lamarck, which have but ane central opening ; this gains 
greater probability from the fact, that in the more recently discovered fossils, 
the Blastoidea,* this more simple structure is observed ; these it may be noticed, 
except in this one point, approach to the Echini or Sea-eggs, and have not any 
known analogous living species; however, we must not hastily conclude, that 
none such do actually exist, we know so very little of the inhabitants of the deep, 
that we should be cautious in coming ta such a conclusion; the preceding his- 
tory of the Pentacrinus, should be a lesson to Naturalists in this respect, in re- 
gard to the existence of marine animals, of which the remains offer themselves to 
our observation alone in the fossil state; for how many years elapsed from the 
first discovery of the fossil Crinoidea, before any living species presented itself ? 
and during the last half century, although Natural History and Geology, have 
been pursued with a zeal and ardour, and with advantages too, heretofore un- 
known, not above half a dozen in the whole have found their way to Europe, 
so that they still continue to be regarded, as amongst the most rare, and valuable 
acquisitions in collections of natural objects. 


The Pentacrinus Europzus has been hitherto found attached to the various. 
species of Sertularia, and Flustracea, which occur in the deeper parts of the har-— 


bour of Cove, viz. in from eight to ten fathoms, frequently intermixed with a 
nondescript compound animal, presenting to the eye the appearance of the half- 
grown Pentacrinus, but which, is most probably a stipitate ascidia, and may be 
readily known by its tubular creeping roots, want of tentacula, and by its stem 
being fleshy, and void of articulations. 


* See Zoological Journal, No. vii. page 313. 


+ Viz. One in the National Museum at Paris, from Martinique, the first specimen discovered and described by Monsieur 
Guettard, Mem. de l’Acad, 1755. One in the British Museum, formerly in possession of Mr. J. Tobin, taken off 
Nevis. One iuthe Hunterian Museum, in the Glasgow College, from Barbadoes, One in the Museum of the College of 
Surgeons, Londou ; and one ia that of the Gevlugical Society, London. | 
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If any apology be necessary for the illustrative plates, it may be observed, that 
what they want in elegance and finish, is more than made up by the faithfulness 
with which they have been given, a merit they might not have possessed, had 
they passed through the hands of an engraver. 





EXPLANATION OF THE PLATES. 


Puats I. fig. 1,—A group of Pentacrinus Europeus of the natural size. 

Fig. 2,-—— The same magnified : —a, an individual fully expanded, shewing the mouth in front and the 
anus, + ;—/,/, indicate the bases ; — 6, another individual in a somewhat closed state ; — c, one shewing 
the manner in which the animal sometimes coils up its stem; in both of these last from the position of 
the animal, the auxiliary side arms are conspicuous ; —d, an individual only so far advanced in growth 
as to shew distinctly the articulations of the stem, the perisome, the basil joints of the arms, and the os- 
cular tentacula ; —e, an individual so little developed as to shew hardly any of the solid parts, but 
provided with the means of taking in substance by its oscular tentacula. — These five specimens are re- 
presented as attached to the stem of a coraline. 

Fig. 3, — The base of one of the arms highly magnified : — a, one of the scales of the perisome ;—b, 
first joint of the arm ; — ¢, second joint ; — d, third joint in pairs commencing the bifurcation of the arm. 

Fig. 4,— One of the auxiliary side arms highly magnified. 

Fig. 5, — The apex of one of the same in an early stage of growth, still more magnified. 

_ Fig. 6,——The body of the animal considerably magnified, the arms being removed from their articulation 
with the Perisome : — a, body or stomach, &c. — 5, valves of the mouth ;—¢, rectum in its elongated 
state ; — +, extreme or anus ; —d, oscular tentacula ;— e, perisome ;— /, auxiliary side arms ;— g, 
upper joints of the stem. 

Fig. 7, — A portion of one of the arms magnified, to show the appearance and alternate position of the 
fleshy tentacula. | 

Fig. 8, —— One of the fleshy tentacula of the arms highly magnified, exhibiting its capitate cilia. 


Prate II. fig. 1,— The basis of a Pentacrinus Europeus, giving origin to two stems : —a, base ; — 
b, b, base of the stems cut off frum the second joint. 

Fig. 2, — The upper part of a Pentacrinus Europeus magnified, showing the more advanced growth of 
the animal, the trifurcation of its arms, and the gots with which they become ornamented ; — a, a, second 
bifurcation of the arms ; — 6, 6, third, do. —c, upper part of the stem.— A figure of the natural size is 
placed on its right. 

Fig. 3, — Body of a Comatula, when detached as seen from beneath, of its natural size. 

Fig. 4,— The same as seen from above. 

Fig. 5, — The same magnified ; — a, mouth ; — 5, rectum and anus ; —c, ambulacra with their nume- 
rpus tentacula, 
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